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Abstract: The objective of this work is to study rainfall characteristics (frequency, amount and type) in a semi-arid region in the Eastern 
Ebro basin (Iberian Peninsula). The region is included approximately in a 20 km per 30 km rectangle and is divided in two different areas, 
one irrigated with an artificial channel, and another one non-irrigated. The two areas may present a big difference of surface temperature in 
a short distance, particularly during midday hours of summer months due to high evapotranspiration contrasts. The study focusses in 
finding possible differences in rainfall characteristics between two areas. The methodology used is based on the analysis of radar 
reflectivity data, which is processed to determine the rainfall type, classified in convective and non-convective, a part of rain occurrence 
and amount. The work examined June, July and August data from years 2014 to 2020 analysing daily, monthly and total rain events 
distributions in both areas. The results show a big variability of the rainfall in the region depending on the year and as expected, an increase 
in convective rain in both areas during the afternoon. Although there is not a significant difference in the rainfall type nor in the convective 
rainfall rate between areas, there is a difference in the convective rain distribution along each area, being the rain in the irrigated part less 
homogenous than the non-irrigated part. This study has been performed in the framework of the Analysis of Precipitation Processes in the 
Eastern Ebro Subbasin project (WISE-PreP, RTI2018-098693-B-C32/AEI). 
I. INTRODUCTION 
Rain is defined as “Precipitation in the form of liquid 
water drops that have diameters greater than 0.5 mm, or, if 
widely scattered, the drops may be smaller” (AMS, 2021). 
Rain can be classified according to characteristics such as, 
the thermodynamic phase of the water, the rainfall rate, or the 
rain regime, among others. Rain regime classification will be 
the focus of our study.  
Basically, there are two types of rain: Convective and 
Stratiform Rain, and sometimes intermediate types. We will 
simplify the classification as Convective or Non-Convective 
Rainfall. The Glossary of Meteorology of the AMS, describe 
Convective Rainfall as “precipitation particles forming in the 
active updraft of a cumulonimbus cloud, growing primarily 
by the collection of cloud droplets (i.e., by coalescence and 
/or riming) and falling out not far from their originating 
updraft” (AMS, 2021) . On the other hand, the AMS describe 
Stratiform rain as a “region of precipitation from a 
nimbostratus cloud, which may or may not be an outgrowth 
of a cumulonimbus cloud, in which the air motions are strong 
enough for vapor to be condensed or deposited on particles 
but weak enough that the particles cannot grow effectively by 
collection of cloud water droplets”.  
Other articles describe stratiform rain according to the 
characterization of the vertical motion (Houze, 1997), the 
drop size and the velocity fall using a disdrometer (Thurai et 
al., 2016) or evaluating the top of the rain clouds.  
Another difference between the Convective and 
Stratiform rain is the rainfall rate. In the first case it is far 
more intense than in the Stratiform regime. That means that 
we could evaluate the rain type measuring the rainfall rate in 
short periods of time using a rain gauge (Llasat, 2001). And 
of course, if we could affirm that the Convective Rain has a 
higher rainfall rate vs the stratiform rain it means that we can 
classify it with the reflectivity data from a meteorological 
radar. 
A conventional scanning meteorological radar provide us 
the reflectivity precipitation of an extended area. That is the 
most important difference compared to other instruments like 
a rain gauge or a disdrometer, which both only can give us 
point in situ measurements. Moreover, a scanning radar could 
provide the reflectivity characteristics of a big area in 2d or 
3d grid. But, of course, the data would not have the same 
accuracy as the disdrometer or rain gauge.  
The main objective of this work is to study the type of 
rain in a specific area of Catalonia. This study is performed in 
the framework of the LIAISE program, in particular within 
the WISE-PreP (Analysis of Precipitation Processes in the 
Eastern Ebro Subbasin Project). The region of study, as will 
be described later, has special different characteristics in a 
small area that could create local differences: it has a clearly 
irrigated area, and a dry non-irrigated area, side by side. 
Recently other studies in the same region have analyzed the 
precipitation using the data from the Weather Radar 
Network (XRAD) (Roura, 2020) and found that some 
differences of the accumulated rainfall inside this area could 
exist. 
II. METHODOLOGY 
The methodology to perform the classification of the rain 
type is based on the analysis of the radar reflectivity from a 
Constant Plan Position Indicator (CAPPI) product (Fabry, 
2015). Once classified, the rainfall type will be evaluated to 
study the diurnal cycle, the summer monthly distribution, and 
its characterization in each one of the areas. 
A. Region of study 
The LIAISE project (Land surface Interactions with the 
Atmosphere over the Iberian Semi-arid Environment) (Boone 
et al., 2019) perform in the context of the HyMex Programme 
(Drobinski et al., 2014) studies the possible affectation that 
human activity can produce to the water cycle. In this project 
the area of study is situated in the region of Eastern Ebro 
basin Ebro. This region is one of the driest places in 
Catalonia, with a semiarid climate. There is an artificial 
channel that brings water from the Segre River and divides 
this area in two different parts, an irrigated area (West area) 
with lots of agriculture fields, and a non-irrigated area (East 
area) with the intrinsic characteristics of the region and rain-
fed fields (see Figure 1). The whole region of study is 
approximately a rectangle of 20-30 km. The two West and 
East areas do not have the same extension, but both can be 
considered flat, and consequently, the orography of the 
terrain does not affect the local meteorological conditions. 
From a climatological point of view this region is 
classified as a Mediterranean Continental Dry area according 
to Meteocat (SMC, 2021). It has a historical climatology of 
14 days of rain during the summer season (June, July and 
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August) with 70 mm during all the summer (data collected by 
the AEMET Meteorological Station from Lleida 1971-2001). 
 
Figure 1: Google Earth image showing the region of study 
(red rectangle), the channel dividing the two areas (blue line) 
and some of the principal towns. 
Another characteristic of the area of study, and one of the 
properties that motivates the investigation of the region, is the 
difference of the surface temperatures. In the MODIS image 
in Figure 2 it is clearly seen that there is a difference of 
almost 10 K of temperature between the irrigated area and the 
non-irrigated area. The reason is the higher 
evapotranspiration (sun of water evaporation and plant 
transpiration) of the irrigated area compared to the non-
irrigated area. This contrast between the irrigated and non-
irrigated areas is maximum during the summer months. For 




Figure 2. Land surface temperature obtained from MODIS 
during 5 July 2009 at 13 h UTC in the area of study between 
Cervera and Lleida (Indicated in the map). White areas indicate 
no data. (Cuxart et al., 2012). 
Another previous study regarding storm initiation (Rigo et 
al., 2008) showed interesting differences in these two areas 
and partly motivated the analysis of the local precipitation 
characteristics (Figure 3). In particular there is a local 
minimum in the number of starting storms (about 0) in the 
East area and a local maximum (about 3) in the West part. 
 
 
Figure 3. Storm initiation spatial distribution from 2004 to 
2006. The blue square indicates the area of study Rigo et al. 
(2008).  
B. Datasets 
The data used in this study were recorded with the 
Meteorological Service of Catalonia C-band weather radar 
network (Bech et al., 2005). They consist in Geo-TIF files 
with CAPPI 3d grid radar reflectivity with 10 vertical levels 
separated each 1 km. This reflectivity data has a spatial and 
temporal resolution of 2 km x 2km and 6 minutes, 
respectively. 
The first idea was to analyse the reflectivity of all the 
days and all times during the summer months (June, July and 
August) from 2014 to 2020. That means 240 data for every 
day for each point. However, due to the difficulties in getting 
the data from Meteocat only the rainy days were selected to 
be analysed. Rainy days were selected manually by searching 
the precipitation data of the network of automatic weather 
Stations (XEMA) inside the area of the study. This fact 
forced to focus only on the precipitation that reaches the 
ground and to leave the analysis of virga cases for later 
studies. 
Here we have used the CAPPI third level, 2 km above sea 
level. We have selected it because is usually not affected by 
ground clutter and provide better reflectivity data than lower 
levels. 
C. Rainfall regime analysis 
The program to analyse the reflectivity data was designed 
by Powell et al. (2016). This code was done to study 
rainstorms in a tropical area with a S-band meteorological 
radar. In their study they analyse one level of the CAPPI 
reflectivity data and give a classification of 6 different 
rainfall type: Stratiform Rain, Convective Rain, Mixed, Iso 
Convective Fringe, Convective Core and Weak Echo.  






Figure 4. Reflectivity, Rainfall type, and Rainfall in Das for 
2020/08/28 plots. [a], Reflectivity CAPPI 2 km 2020/08/28 
23:54 UTC, Red point indicates Das location. [b] Rainfall type 
classification at 2020/08/28 23:54 UTC, Red point indicates Das 
location. [c], Das Rainfall rate evolution during 2020/08/28, 
reflectivity (blue line), accumulated rainfall calculated by the 
reflectivity (red line), coloured areas indicate the rainfall type 
(see in middle figure legend) and black points the accumulated 
rainfall from the rain gauge at of Das aerodrome. 
This method is an improvement of previous schemes like 
defining a decreasing function around the highest reflectivity 
levels to determinate the Convective Region (Steiner et al., 
1995). The current method evaluates the reflectivity value 
and the area of the precipitation to assess the regime of the 
rain. If the reflectivity is greater than a specific threshold and 
in a small area, it is considered a Convective Core or 
Convective Rain. If it has less reflectivity but has an extended 
area of rain, then it is considered Stratiform Rain. The 
precipitation area between the convective area and the 
stratiform rain is classified as Mixed Regime. The Iso 
Convective Fringe are the small precipitation areas which can 
turn to stratiform rain or to convective rain depending on 
their evolution. Finally, the program considers Weak Echo all 
reflectivity pixels that are below 5 dBZ. As the program is 
based on a tropical region and for an S-band radar the main 
parameters must be fixed to adapt the program to our data. 
 
To be sure that the program works well we compared the 
rainfall type results with the underestimation of rainfall rate 
by a rain gauge. In this case we analyse the full rainfall of a 
day and we confirmed that the times of maximum rainfall 
rate of the rain gauge at Das (La Cerdanya) where the same 
ones the program the program classifies the rain as 
convective rain (Figure 4). 
D. Main study Variables 
The main variables used to obtain the results of the data 
are the following: 
• Rainfall type: the rainfall type is the classification 
of the regime of rain: to simplify the analysis we 
consider only two rain types, Convective or Non 
convective. 
• Rainfall: the amount in mm of water that fall in an 
area in a specific time period.  
• Rain-occurrence: the number of events with rain. 
• Rainfall rate: the intensity in mm/h of the rainfall. 
• Precipitation area: number of pixels that have a 
reflectivity value higher than 5 dBZ.  
• Areal Precipitation: According to the AMS (2021)  
“Precipitation in a specific area expressed as an 
average depth of liquid water over the area”. It is 
expressed in mm. 
All these variables are studied for the two regimes of rain, 
Convective and non-Convective, to explore differences 
between the general characteristics of the rain of the two 
areas.  
E. Data Analyses and statistics 
To perform all the analyses and the graphical 
representation of the data we have used Python programs. For 
the statistical analyses the two-tail Mann-Whitney Test and 
the two-tail Wilcoxon tests were used for the non-paired and 
paired data respectively. Differences were considered 
significant if P-values were lower than 0.05.  
III. RESULTS 
As mentioned above we focused on the analysis of the rain 
data of the summer months during the 2014-2020 period to 
search for different characteristics between the West and the 
East areas: irrigated and non-irrigated areas, respectively. We 
will analyse the reflectivity data, the diurnal cycle, the 
monthly summer distribution, the rainfall, and the total 
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A. Radar Reflectivity 
When plotting the frequency distribution of the 
reflectivity of each point and the accumulated probability of 
the two areas (Figure 5), it is noticeable that the most 
common values are those lower than 15 dBZ and that the 
frequencies do not follow a normal distribution. Also, despite 
both areas seem to have a similar distribution, the P-Value of 
the Mann – Whitney test indicates that the two groups have a 
significant difference of the median values. That means that it 
could be a real difference between the two regions in the 
rainfall, but this should be considered carefully because not 
all events analysed are independent between them, since 
some of them may come from the same rain episode.  For this 




Figure 5: Frequency distribution (left y-axis) from radar 
reflectivity in the two areas West (red) and East (blue) and its 
accumulated probability (right y-axis). Period analysed:  summer 
months from 2014 to 2020. 
B. Precipitation overview 
To evaluate the rainfall, a Z-R relationship equation (1) 
was use: 
𝑍 = 𝑎 · 𝑅𝑏     (1) 
 
This equation gives us a value of a rainfall rate R (mm/h) 
from a reflectivity value Z (mm6 m-3). The parameters that 
are used are the Marshall – Palmer (a=200 and b=1.6) for the 
stratiform rain and Joss parameters (a=500 and b=1.5) for the 
convective rain (Fabry, 2015). 
Using the rainfall rate, we calculated the parameters 
shown in  Table 1.  We corroborated that the area of study is 
a dry area with a mean of 4 days of rain, 16 mm of areal 
precipitation and 45% of Convective Rainfall per month 
during the summer. In addition, all the variables had a high 
dispersion, meaning that the precipitation phenomena vary a 
lot during the months and the years.  Furthermore, there are 
no substantial differences in the number of rainy days and in 
the rainfall and the convective rainfall per month between the 
two areas. Moreover, we found that, in most cases, the rainy 
days coincide in both areas: there are only 5 days out of 157 
days in the 2014 – 2020 period, in which it has only rained in 
one of the two areas. 
C. Diurnal Cycle 
In other to analyse the diurnal cycle of the rain, the day 
was divided in six parts of four hours each one. 
 
 
Figure 6. Diurnal distribution of areal precipitation [mm] 
violin plots for total rainfall (red) and convective rainfall (blue). 
Violins shows the extreme values and 25%, 50% and 75% 
percentiles with horizontal lines. 
As shown in Figure 6, there is an increase of the rainfall 
and the convective rainfall in the last hours of the day, 
especially from 16:00 to 20:00. In fact, there is a significant 
statistical difference (P-Value less than 0.02, Mann-Whitney 
test) when comparing the 16-20 hours period vs all-morning 
periods. 
 
Evaluating the diurnal distribution of the convective 
rainfall of both areas separately (Figure 7), we can see again 
an increase of the convective precipitation in the late 




nº days with Rainfall greater than 1 mm Areal Precipitation [mm] Rainfall Convective Fraction 
West [Days] ± σ East [Days]  ± σ West [mm] ± σ East [mm] ± σ West ± σ East ± σ 
June 5  ± 3 6  ±2 20  ±12 22  ±11 0.4  ±0.1 0.4  ±0.1 
July 4  ±2 4  ±2 15  ±9 15  ±11 0.5  ±0.1 0.5  ±0.1 
August 3  ±1 3  ±2 13  ±5 12  ±5 0.5  ±0.2 0.5  ±0.2 
Season 
monthly mean 
4  ±1 4  ±1 16  ±4 16  ±4 0.5  ±0.1 0.5  ±0.1 
Table 1.  Monthly and season means and standard deviations of number of days with rainfall greater than 1 mm, total areal precipitation, and 
the fraction of convective rainfall.  
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Figure 7. Diurnal distribution of areal convective 
precipitation [mm] violin plots for the West (red) and East 
(blue). Violin plots show the extreme values and 25%, 50% and 
75% percentiles with horizontal lines. 
D. Monthly summer distribution 
We also analysed the monthly distribution of the rain 
during the summer months (June, July and August) in the two 
areas, West and East, for the years 2014 to 2020. 
Figure 8 and Figure 9 show the violin plots of the areal 
precipitation rainfall [mm], and the convective fraction of the 
total rainfall. Although differences between months are 
observed (June seems to have more total rainfall than August, 
and the fraction of rainfall seems to be higher in July) no 
significant differences were obtained between months and 




Figure 8. Summer month by areal precipitation violin plots, 
for West (red) and East (blue) areas. Violin plots show the 
extreme values and 25%, 50% and 75% percentiles with 
horizontal lines. 
 
Figure 9. Convective rainfall fraction violin plots, for West 
(red) and East (blue) areas. Violin plots show the extreme values 
and 25%, 50% and 75% percentiles with horizontal lines. 
Basically, the main limitation of these statistics is the 
reduced number of years analysed. There are only 7 points 
(years) per month, so there are not enough data to find 
statistically significant differences.  
Again, in the plots it is possible to see the main 
characteristics of the whole area with a small rainfall during 
the summer month and a big variability between the years.  
E. West – East Rainfall Distribution 
In this section all rainy days are analysed to study the 
possible differences between the West and the East areas. 
The number of points of each violin plot is the maximum 
number of rainy days for each area. That means that only the 
days where there was no rain in the two areas are excluded. 
In total there are 150 days in the period of 2014-2020 which 
should be enough data to get significant results. 
We first analysed the rainfall areal precipitation for the 
West and the East part and the Convective Rainfall Areal 
Precipitation (Figure 10). All violin plots show similar 
distributions in both areas and, in fact. there are no significant 
differences between them.  In the West area there is a median 
of 1.9 mm per day, and the 25% and 75% quartiles are 1.3 
mm and 4.0 mm, respectively. For the East part, the median 
is 2.3 mm per day and the 25% and 75% quartiles are 1.4 mm 
and 4.0 mm. Regarding to the areal convective precipitation, 
50% of the rainy days have an areal convective rainfall of 0.2 
mm and 2.0 mm in the West and 0.3 and 1.8 in the East, with 
a median of 0.8 mm and 0.9 mm respectively.  
 
 
Figure 10. [Left] Areal precipitation [mm] of each rainy day. 
[Right] Convective areal precipitation [mm] of each rainy-day. 
West (red) and East (blue) areas. Violins plots show the extreme 
values and 25%, 50% and 75% percentiles with horizontal lines. 
Then, with the aim to determine if there were differences 
in the area covered by convective rain between West vs East 
regions, accumulated area of convective rain during all day 
and the convective rain covered area divided by the total area 
of rain were calculated (Figure 11).  
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Figure 11. [Left] Percentage of accumulated convective area 
during the whole day violin plots. A value of 100 % would 
indicate that during the whole day the area has been covered by 
convective rain. [Right] Convective areal precipitation related to 
convective area. West (red) and East (blue) areas. Violin plots 
show the extreme values and 25%, 50% and 75% percentiles 
with horizontal lines. 
The violin plots of Figure 11 show that the 50% of days 
in the West have a total accumulated convective area between 
0.3 % and 3.0 % with a median of 1.1%. In the East, 50 % of 
the days have a total accumulated area between 0.3 % and 3.5 
% with a median of 1.2 %. This indicates that the convective 
rainfall is extended in small areas in each phenomenon, and 
since no significant differences are observed, the extension of 
the covered areas is similar in both regions. 
In relation to the convective area fraction, the results do 
not present a statistical significance difference between both 
parts, with 50 % of the days with a fraction between 0.04 and 
0.16 in the West and between 0.03 and 0.16 in the East. 
The parameters analysed until now are related to the 
values of each aggregated area for each day, and we 
concluded that there are not significant differences between 
West and East during the summer days of the years 2014 - 
2020. 
Next we focused to study separetely each point of the 
grid, instead of grouping all the West points and all the East 
points together. In Figure 12 the total connvective rainfall 
per year for each grid point is plotted. 
 
 
Figure 12. Year Average of Convective Rainfall [mm] for 
each point. White lines indicate the area of study and the 
division between the West and East parts. Black lines are the 
county limits of the zone of study. 
Although the differences between the minimum and the 
maximum rainfall per grid-point are not big, we can observe 
zones with more convective rainfall than others. Thus, we 
evaluated if there were statistically significant differences of 
the accumulated total convective rain fall for each grid-point. 
 
 
Figure 13.  Distribution of Convective Rainfall per year of 
each pixel for the West and East areas. The data graphed is from 
the map of Figure 12. West (red) and East (blue) areas. Violins 
shows the extreme values and 25%, 50% and 75% percentiles 
with horizontal lines. 
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As shown in Figure 13 there are important differences 
between the two areas in relation to the convective rainfall 
per year for grid-point (Mann-Whitney test has a P-value 
lower than 0.01). In the East area the distribution is nearly 
normal with a mean of 24 mm and 25% and 75% quartiles of 
23 mm and 26 mm. The West distribution does not follow a 
strict normal distribution and has almost two maximums 
(Figure 14) with a mean of 23 mm and 25% and 75% 
quartiles of 21 mm and 25 mm. 
 
 
Figure 14. Frequency distribution of the average convective 
rainfall [mm] for each point of the two areas. 
This result must be well interpreted, it does not mean that 
in one of the two areas rains more than in the other, it 
indicates how the rainfall episodes are distributed along the 
areas. We show the existence of a different distribution in 
each area; in the West area the distribution of the rain is less 
homogeneous, with a difference of the quartiles 25% and 
75% of 5 mm, while in the East area the difference between 
quartiles 25% and 75% is only 3 mm.  
IV. DISCUSSION 
In this work we have studied and characterized the 
precipitation of two continuous areas, one irrigated and the 
other non-irrigated. The study has been done by analysing 
the reflectivity data and classifying the type of precipitation 
as convective or non-convective with the main objective to 
study if there are differences related to the precipitation 
between the two areas during the summer months. Since the 
rainy days were selected with the data form the 
meteorological stations of the area, one criticism to our 
work is that it is possible that not all the rainy days are 
accounted in the data, that would be the case if in the 
meteorological station did not rain. 
The hypothesis of the existence of differences between 
the two areas is based on the presence of a strong gradient 
of surface temperatures between the two areas during the 
day. This difference could make a big influence on the 
boundary layer, the precipitation, and the general conditions 
of each area (McPherson, 2007).  
First, when analysing the general characteristics of the 
area we observed that there is a lot of variability of rainy 
days, and rainfall, every year. That could be because both 
areas are affected equally by the general mesoscale 
meteorological phenomena that effect the region and change 
every year depending mostly on the synoptic conditions. 
But when searching for variations between the areas, we did 
not obtain significant differences related to the total rainfall 
of each part and neither for the total convective rainfall. 
Then it seems that the difference of surface temperatures 
does not affect the total rain of the data examined. 
Previous studies which also analysed different 
characteristics of wet and dry surfaces, found that the 
presence of a low-level jet influences the afternoon rainfall 
differently in wet or dry areas: increasing the rainfall in the 
wet ones and decreasing it in the dry ones (Ford et al., 
2015). The existence of a low-level jet does not seem to 
play a role in our area of study, since analysing the data 
making pairs of each rainy day (thus the same contour 
conditions) no differences of rainfall between wet and dry 
region where observed. 
Regarding to the diurnal cycle, as we expected, there are 
significant differences between the convective rainfall 
hours. The convective rainfall increases in the late afternoon 
hours probably due to the increase of the surface 
temperature and the instability of the atmosphere. Other 
studies found differences regarding the afternoon rainfall in 
wet soils and dry lands (Taylor et al., 2012; Welty et al., 
2020). But again, this does not seem to be our case since 
there are no differences in the rainy days between the two 
areas. Giving once more support to the conclusion that the 
rain in the area is mainly governed by the mesoscale 
phenomena during the summer months that affect the 
Northeast of Iberian Peninsula, and it is not influenced by 
the local conditions of the different irrigated and non-
irrigated areas. 
Interestingly, we observed significant differences between 
the accumulated rainfall distribution across the surface in 
both areas. The amount of rainfall is nearly the same in the 
two areas, but it is differently distributed in the terrain. 
Other studies focused on the impact that irrigation land has 
on the precipitation during heatwaves (Valmassoi et al., 
2020) and found that the irrigation increases the boundary 
layer moisture, the CAPE and the precipitation, and 
decreases the level of free convection. This would agree 
with our finding that in the West part the convective rainfall 
is less homogenously distributed. But to explain this 
phenomenon and understand the causes, more studies 
should be done. For instance, the correlation between other 
parameters, like the temperature or the general advections of 
winds, should be studied, to determine if these differences 
come from the irrigation or are intrinsic differences of the 
area. 
The effect of a channel in the local atmospheric climate is 
a very interesting and important aspect assess for future 
projects related with the construction of channels, swamps 
or other infrastructures that could change the surface 
characteristics. For example, the way that crop fields are 
irrigated may have an important effect to local climate 
change (Zou et al., 2012). In this direction the future 
demand of renewable energies could lead to extended areas 
covered with solar panels. These solar panels could change 
the albedo and the characteristics of the surface changing 
the local or even the global climate (Barron-Gafford et al., 
2016; Hu et al., 2016; Lu et al., 2021).  
For this reason, it is necessary to study and evaluate the 
possible consequences of all the land-surface changes that 
humans make in a specific area. 
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V. CONCLUSIONS 
The summer months precipitation from 2014 to 2020 has 
been analysed with reflectivity radar data over a region of 
study, indicating the areas have an average of only 4 days of 
rain each summer month. The range of variability of this 
average along the year is very big indicating that the rainfall 
is governed by the general atmospheric conditions of the NE 
Iberian Peninsula. 
The diurnal cycle studied is similar in the irrigated and 
non-irrigated areas and has a clear increase of the convective 
rainfall in the late afternoon hours. 
There are no differences between the convective rainfall 
of both areas, irrigated and non-irrigated, with similar mm of 
convective rain per day and covering a similar terrain surface 
in the two areas. 
The accumulated convective rainfall presents a more 
uniform area distribution in the East part than in the West 
part. 
Future work will address other phenomena of the area, 
like the temperature, the virga or the wind fluxes to evaluate 
the effect of the irrigated parts in the region. 
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List of variables and its values used in the algorithm in 
this work, program designed by Powell et al. (2016): 
• truncZconvthers = 30 
• dBZformaxconvradius = 40 
• backgrndradius = 5 
• maxConvRadus = 5 
• weackechothres = 5 
• shallowconvmin = 10 
• minsize = 10 
• startslope = 8 
• maxsize = 10 
 
 
 
 
 
